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Specification 

1 . Name of Invention 

Door Supporting Structure Using Gas Dumper Stay 

2. Range of the Patent Claims 

(1) This is a door supporting structure using gas dumper stays characterized by the fact that temperature 
guarantee equipment moves a link depending on the change .in temperature. In a gas dumper stay that is 
installed between the door and car body so that the door is shafted on the car body, the door support 
structure uses a gas dumper stay that supports [the door] by impelling the force in the open direction. The 
gas dumper is supported by the link whose shift fulcrum is either on the car body or the door and the shaft 
line of the gas dumper enables the door to move in the open/closed direction of the shift area toward the 
car body. 
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3. Detail Explanation of this Invention 
[Industrial Field of Application] 

This invention is related to the door supporting structure using a gas dumper stay, which is favorable to be 
adapted for doors such as back doors, luggage doors, side doors, hood and so on that are installed with a 
shaft ftilcrum on the body of automobiles. 
[Prior Art] 

In the door supporting structure using a gas dumper stay adapted for automobiles, the operation of 
opening and closing was improved by impelling the gas dumper stay installed between the car body and 
the door in the open direction for the door that is shafted on the car body, which made opening/closing of 
the door possible. 

This type of gas dumper stay cannot attain an operation system expected for opening and closing 
since the stays opposite force changes when gas pressure changes due to the change in environmental 
temperature. Therefore, many suggestions have been provided to guarantee the temperature such as 
making gas pressure stable and by other means. 

For example, in Kokai Utility Model 52-20616, the structure of the car body is supported by 
installing a crank-like supporting component in one edge area of the gas dumper stay, while the door 
supports the other edge. These supporting components are fixed with several fixed moving angles. This 
stmcture changes the moving angles of the supporting components corresponding to the change of 
environmental temperature. This changes the supporting position in the car body, which will offset the 
change in the stays opposite force with the change of the moment arm. [?: phonetic] 
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However, the change of moving angles of supporting components has to be made manually in the 
structure above, and the fault of this prior art is that the operation is troublesome. Also, it is difficult to 
judge the time of this operation and the position of fixing components is hard to make in case there are 
several settings of the arrangement of the supporting components. 
[Problems that this Invention Solves] 

This invention is aiming at providing a door supporting structure using gas dumper stays with 
which the gas dumper stays are guaranteed in temperature by changing the supporting position of gas 
dumper stay to the most suitable position corresponding to change in environmental temperature. 
[Means of solving the problems] 

In this invention, the door support structure uses a gas dumper stay that supports [the door] by 
impelling it in the open direction. The gas dumper stay is installed between the door and car body so that 
the door is shafted on the car body. The gas dumper is supported by the link whose shaft fulcrum is either , 
on the car body or the door and the shaft line of the gas dunqjer enables the door to move in the 
open/closed direction of the shaft area toward the car body. Also, this link has temperature guarantee 
equipment that moves the link depending on the change in temperature. 
[Function] 

This invention, having the structure above, operates the temperature guarantee equipment if the 
environmental temperature changes. That will change the supporting position of gas dumper stay either in 
the car body side or in the opening/closing side and changes the length of moment arm [?: phonetic], 
which means the door rotating around the shaft fulcrum area of the car body. Accordingly, the change of 
opposite force of gas dumper stay is offset with a change of moment arm and a constantly fixed 
momentum works for the door regardless of the change in environmental temperature. 
[Working examples] 

Fig, 1 through Fig. 5 shows the first working example of a door supporting structure using a gas 
dumper stay related to this invention. It is adapted for the side door for what is called the gull wing type 
car. In the figures, the arrow in the FR direction refers to the front of the car, UP to the top of the car, IN 
to the inside of the car. 

As shown in Fig. 1, the side door 10 is shafted with a hinge 14 on the roof area 12 of the car body. 
It is possible to open and close using the hinge centerline HCL as a shaft. The link bracket 16 is installed 
to the side door 10. As shown in Fig. 2 and 3, in link bracket 16, the flange area 16 A is installed through 
bolt 19 and nut 21 on the hinge side reinforcement IOC that is attached to the inner door panel lOB in the 
space area of the side door 10 that is surrounded by the door outer panel lOA and door inner panel lOB. 
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The main part 16 B of the link bracket 16 is an angled cylinder, which is passed through by the 
transparent rectangular tubes that are connected with door panel 10 B and hinge side reinforcement IOC. 
In the main part 16B of the link bracket, the central area of link 20, which is the link, is shafted through 
pin 18. As shown in Fig. 3 and 4, the sintered metal bush 22 is intervened and attached to the pin 18 
between the main part 16B, pin 18 and link 20. That enables the link 20 to move smoothly. 

One edge area of link 20 passes through from the space area of side door 1 0 and is connected with 
the upper edge of gas dumper stay 26 by means of a circle-connecting cap 28. The gas dumper stay 26 has 
a prior construction. The gas pressure sealed in impels the piston arranged in the cylinder tube 29, and the 
piston lot 30 extends out from the cylinder tube 29. The edge area of piston lot 30, which is the lower 
edge area of gas dumper stay 26 is installed to the front pillar outer 34 A of the car body through a circle 
connecting cap 38 as shown in Fig. 3. Front pillar 34 is composed with the front pillar outer 34 A and front 
pillar inner 34 B. The gas dumper stay 26 becomes held in the space area that is formed between the side 
door 10 and front pillar 34 when the side door 10 is completely open. 
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At the same time, in the space area in the side door 10, the temperature guarantee stay 36 is arranged as 
temperature guarantee equipment. The temperature stay 36 has the first piston 44 joint in the direction of 
hinge centerline into the cylinder tube 40 to slide in contact. The first piston 44 is connected to the first 
piston rod 46 and the second piston rod 48 coaxially. They are extended in the opposite direction from 
each other. The first piston rod 46 penetrates the seal material 50, which is jointed to the edge area of the 
cylinder tube 40 and sticks out of the tube. 

The interim area of cylinder tube 40 is jointed with the bulkhead material 52, which separates the 
space between the edge wall 54 of the first piston 44 and cylinder tube 40 into two rooms of A and B. The 
second piston rod 48 penetrates the bulkhead material 52 to move from room A to room B. In the edge 
located in room B, the second piston 56 is formed. The second piston 56 is jointed to slide in contact with 
the inside of the inner cylinder tube 58 that exits from the edge wall 54 in the coaxial direction as the 
cylinder tube 40. 

Room B is divided into room B 1 and room B 2 by the inner cylinder tube 58 and the second piston 
56. Room B I is linked with room A through the central space area 60 that is formed in the second piston 
rod 48. High-pressured gas is sealed in room A and room Bl. In room 2, oil that expands when the 
temperature rises is sealed. This in^els the first piston 44, and the second piston 56 is impelled by gas 
pressured in the direction that the first piston rod 46 extends (out) from cylinder tube 40. However, as the 
second piston 56 compresses oil, the amount of extension becomes restricted. Oil changes its volume 
according to temperature change; the amount of extension produced by the first piston rod 46 changes 
depending on the temperature. 

With the temperature guarantee stay 36, the first piston rod 46 is linked with the other edge area of 
the link 20 mentioned through the circle connection cap 62. The cylinder tube 40 is installed with the 
inner door panel lOB through circle connection cap 64 and bracket 66. 

While the gas dumper stay 26 works through link 20 so that the first piston rod 46 presses into the 
cylinder tube 40, gas sealed in the cylinder tube 40 is set for pressure that does not push the first piston 
rod 46 to the cylinder tube 40. The link 20 is positioned as shown in Fig.5 (B) at the environmental 
temperature of 20°C. As the temperature rises from this condition, oil of the temperature guarantee stay 
36 expands, and the first piston rod 46 is pulled into the cylinder tube 40, and link 20 moves in the 
counterclockwise direction. In the conditions where the envirormiental temperature becomes 70 °C, the 
link 20 moves to the position shown by the central line LCLl. Also, when the environmental temperature 
drops, oil of the temperature guarantee stay 36 contracts, which causes the first piston rod 46 to expand 
out of cylinder tube 40, and link 20 is moved clockwise. In the condition where the environmental 
temperature becomes -30 "C, link 20 moves to the position shown by the central line LCL2. 
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The movement direction of link 20 seen from the front side of the car due to the movement 
mentioned above is the direction that the shaft line GCL of gas dumper stay separates from the shaft line 
HCL of hinge 14 shown with arrow C in Fig. 5 (A), Therefore, the moment arm of momentum M that 
rotates the side door 10 when the environmental temperature is 20** C, 70^ C and -30* C becomes LO, LI, 
L2 respectively when the side door 10 is completely open. This moment arm LO, LI and L2 are set from 
the relation with FO, Fl and F2, which is the impelling power of gas dumper stay 26 when the 
environmental temperature is 20 °C, 70**C and -30''C. As shown in the formula (1), the moment M above 
becomes about the same in any temperature. With this setting, at any environmental temperatiu-e between 
70 *C and -30 °C, the moment M will be about the same. 

M=LOxFO 4= LlxFl L2 x F2. (1) 

Also, the moment arm increases to LOl, Lll and L21 respectively when the side door 10 is 
completely open. 
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In this condition, the moment M becomes about the same in respective temperature as shown in formula 
(2) below. At any environmental temperature between 70 'C and -30 *C, the momentum will be about the 
same. Furthermore, in this condition, the impelling power of gas dumper stay 26 at each temperature 
becomes shrunk to FOl, Fll and F21, and the moment M is about the same between 70 'C and -30 'C, 
both when the side door 10 is fully closed and when completely open. Also, regarding the interim degree 
of opening from the fully closed time to fully open time, the moment is about the same in any 
environmental temperature between 70*'C and -30*'C. 

M=L01xF01 ^ LllxFU ^ L21xF21 (2) 

Also, in Fig. 3, No. 68 refers to the fender panel, No. 70 to the door trim and No. 72 to the weather 

strip. 

The function of this working example is as follows. 

When the environmental temperature is 20" C, the set temperature, the link 20, is located as shown 
in Fig. 5 (b), and this condition is maintained as long as the environmental temperature does not change 
regardless of the open/closed position of the side door 10. When the side door is open, the piston rod 30 is 
pushed out from the cylinder tube 29 in the gas dumper stay 26 due to gas pressure and is impelled to be 
in the open direction having the circle connection cap 32 as its fulcrum. This enables the side door 10 to 
open with reduced operation power. As the side door 10 becomes more widely open, the impelling power 
of gas dumper stay 26 becomes smaller, but the moment arm around the hinge centerline HCL becomes 
larger. This makes the whole range of the side door 10 from full closed to full open almost uniform, and a 
stable operation is attained. 

When the environmental temperature rises, the first piston rod 46 in the temperature guarantee stay 
36 is drawn into the cylinder tube 40 in spite of gas pressure since oil expands. Accordingly, the 
circle-connecting cap 28 is moved, which is the connection area of gas dumper stay 26 with the side door 
10 since link 20 moves. This moves the shaft line GCL of gas dumper stay 26 in the approaching 
direction of the shaft line HCL of hinge 14. The impelling power of gas dumper stay 26 increases due to 
the rise of environmental temperature, but he moment arm around hinge centerline HCL decreases. Thus, 
the momentum is consistently maintained in the case of the environment temperature of 20'*C. 
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Also, when environmental temperature drops, the first piston rod 46 in the temperature guarantee 
stay 36 spreads out from the cylinder tube 40 by gas pressure since oil contracts when cooled. 
Accordingly, link 20 is moved in the opposite direction of the direction above, and the circle-connecting 
cap 28 is moved. The gas dumper stay 26 is moved in the direction of the shaft line GCL separating from 
the shaft line HCL. Due to the environmental temperature drop, the impelling power of gas dumper stay 
26 decreases, the moment arm around the hinge centerline HCL increases, and the momentum is 
maintained about the same as when the environmental temperature is 20 "C. 

In the door supporting structure using gas dumper stay of this working example as shown, the 
temperature guarantee stay 36 and link 20 change in the most suitable position automatically without 
troublesome operation within the range of TO'^C — 30 ""C of the installation arrangement between gas 
dumper stay 26 and side door 10. 

Also, in this working example, it is possible to operate the side door 10 with uniform force from a . 
fully closed position to a fully open position. As the opening degree increase of the side door 10, the 
moment arm around the hinge centerline HCL increases, and this increase rate of moment arm 
corresponds to the decrease rate of impelling power of gas dumper stay 26. 

Fig. 6 shows the second working example of this invention. In this working example, the invention 
is applied to the back door (74) of automobiles. The basic structure is the same as mentioned in the first 
working example. The difference is that the gas dumper stay 26 is supported by the back door 74, which 
is an opening body and the link 20 and temperature guarantee stay 36 is supported by the car body side, 
which is the main body. In the case of this working example, with gas dumper stay 26 and the circle 
connection cap 28, which is the coimecting area to the main car body, is removed due to change in 
environmental temperature. 
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[Upper half] 

The shaft line, consequently, moves in the separating direction of the hinge centerline HCL of hinge 14. 
[Effects of the Invention] 

As illustrated above, in the door supporting structure using gas dumper stay related to this invention, 
it is effective in that the supporting position of gas dumper stay is automatically changed to the most 
suitable position and the temperature of gas dun^er stay is guaranteed corresponding to the 
environmental temperature change. 

4, A Simple Explanation of Drawings 

Fig. 1 through Fig. 5 shows the first working example of the door supporting mechanism using gas 
dumper stay relative to this patent that is applied for the side door of automobiles. Fig. 1 is an angled 
outline drawing around the side door, and Fig.2 shows an angled drawing seen from the rear side of the 
side door. Fig. 3 is the drawing of line III-III of Fig. 1 and Fig. 4 is the drawing of line IV-IV of Fig. 3. 
Fig. 5 (A) is the arrangement plan of gas dumper stay seen from the front side and Fig. 5 (B) is the side 
projected drawing of Fig. 5 (A). Fig. 6 is the angled drawing illustrating the second working example of 
this invention applied to the back door of automobiles. 

10. Side door (opening body) 
12. Roof area (main body) 
14. Hinge 

HCL. Hinge centerline 
18. Pin 

20. Link (moving body) 
26. Gas dumper stay 
GCL. Shaft line 
34. Front pillar (main body) 

36. Temperature guarantee stay (temperature guarantee equipment) 
74. Back door (opening body) 

Agent 

Patent attorney: Jun Nakashima 
Patent attorney: Kazuhiro [?] Kato 
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Fig, 1 Fig. 2 



[See the original] [See the original] 



10. Side door (opening body) 
12. Roof area (main body) 
14. Hinge 

HCL. Hinge centerline 
18. Pin 

20. Link (moving body) 
26. Gas dumper stay 

36. Temperature guarantee stay (temperature guarantee equipment) 
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[See the original] 



34. Front pillar (main body) 



Fig. 4 



[See the original] 
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Fig. 5 



[See the original] 



GCL.... Shaft hne 



Fig. 6 



[See the original] 



74. . . .Back door (opening body) 
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